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Abstract 



A semiconductor device facilitates preventing hot carriers from being injected into the insulation film so that 
the characteristics and the reliability of the active region thereof may not be impaired. The device includes 
an alternating-conductivity-type drain including heavily doped p-type breakdown voltage limiter regions in the 
portions of p-type partition regions in contact with the well bottoms of p-type base regions. Since the electric 
field in the central portion of breakdown voltage limiter regions reaches the critical value in advance to the 
electric field at the points E beneath gate insulation films the electric field at the points E is relaxed and hot 
carrier injection into gate insulation films is prevented 
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[#Bfc#«] *Wpn«3t©KW^« K 9 7 MB 2 




[«fflFR*0>RR] 

±R t ft 2 ±R t ant*/* $ ;h,fcft l ©fSSo&j&ft 
■•c««tt<c«Ki-^»2<0«tti:, ffiE«*Stf:«« 
*»E«SttflJ:©imc4ttEU a-^ttffiT Ky 7 
ME«r«-rt*lc*7tt»"CfflSfl5-r*Kl>7HM«, ft 
1 K y 7 hQK«« ft 2 Mraffl©ttW«*fc 

HtriB^^ij P n «is«wu SftEft^sttRSfcoft i =feffi« 
j: ^ t>3fet-^#m#^»-ji'r5ft2#mscoiiiEy * 

[H**2] K«lli:j8V^ MERE?*?** 

[»**3] «**2JC*5V^, UUERJEySs^a 

I»**4] M**3»c*5^-C, ttER£Ey$?*R 

[»*«5] gf*^3(Cfcl^ BfiEB£Ey$y^« 
«o*««tt«iEi»»«Sl««<offl«Btctt; L*# 

6 ] r** i jbmsmm s wru^-xt. 

#wc, iUE&J'Jp n*ig»tt. UE Ky 7 h®aSffi« 

fcv^, ttEttM p n«jg»»*, me k y 7 
t«IEtt«««i:36$tt«XW;iltt"e«>or, 

[R*£ 8 ] 1 75Msff 7 ©v^lxjftv-fltlc 

*5W<\ «9Eft^flStt««tt- MtftMO S F E TWC 

[»** 9 ] R#B 1 75£«#B 8 wrtlfr-WC 
*5WC, ME Ky 7 b«K«tt£:mEtk:«ffitt^^ia» 

[000 1] 

[»WOJR"t-5tttlf5>»] MOSFET (*& 

m#-bmmft®%:h7>isx*) % igbt (g®a 

SEWSMOSFET) , ^ 

*/<!7-4MBtt«Bfc6M-6. 
[000 2] 



sag**?!*. *>mcv»7bmmmfizijm 
t&mzm&<Dm?>*fa m&m) xhz. a 

1 4f±»«<O^U'--^SOnf : -t*yU«JBMOSFET 

wosFETit k is j 1 8 t>mn&i& 

1 2 0*ffig»CS«ttlC»rt$tlfcp^<-^««. (p$r 
I3t, *©p^— 3rt<B*ffi«|lcSJR 

K^FJWfcRffo p + 3^^h«*l9h p 

ttl 305*>n + y-7««14 fc K»7 Mil 2fclC 

#y>>y a^foy-h««il 6£, n + y-;*®& 
1 4 &tfp yfajgii 9<0*ffilC»oTS«» 

[0 0 0 3] :©J:5ft«**fK:*JV^, KlSSon 

"KW>" Ky7 hJll 2©«»tt 1 MOSFET^ 

tr#, *7ft«©t#wt«^r^fcftsfciC>, P -< 

tt, *^«R-C»K9 7 HgftA5fi</i5<0-CMOSF 

ETonitt/ityssi (Kwv-y-^ao £t 

6fc^ 3asmJHME*^»=v©»* (Rj» 
SJ-^<ii'r50-e, 7v-*?9>>»&C % (K 

fip^, *>^t (m^fi) «iEi 

[0004] r<DB8M^#-t5»fttti:UX. WK9- 

Zmmtt&Mtfi* EP0053854, USP5216 
275. USP5438215, »R5p9- 2 6 6 3 1 
K 4*59^1 0-2 2 3 8 9 6^^^*31^^1^^X1^ 

[0005] 01511, USP521627 5l£&fj^$ 
nfc«*MO S F E T 0-R«r*1-»5W»RB-C* 6 0 
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tf-tt • V-ogttSUB (7KMftftJB) -Cl*ft<, ft 
^®#OnM<OKy 7 hStt«J£2 2 a fclSEJgSttOp 
f(Oft«)i« 22bt fcXSlCt* 9 S LT&£ LfcJfcM 
p nWigt^orVN^^ldfe^o ttMpn«K6«>**&fc 

U KU 7 h»2 2£ft#££{tU »jSld»V*S£J! 

£ 0 ftfc, *W»»-Ctt, r©*3ftttJ«pn*fiJw>K 
W v»2 2tr«iL6¥ff^*?trW^¥«fl4fifll2: 

[0006] 

*#KHlc*oTtt, *Ji»»ic»*Stufc**Op'< i 
-^««13 (SWSttWK) <0jTFfc*>*afcMp n« 

fi, p^-^«« 1 3 i F!) 7 hte««2 2 a Oft^ 
M*2 2alCt>££JI#X<tt*S»>, Rfflftfttrv^a 

[0007] mm&*mftmm?te\<^*®<o*&#$i 

B"Cf*> p^-xmt&i 3«^fefiSSiJli i^*Mtr 

*»K"C«t, -»lcJtjypn«3tfcSSSJIA«ltSIS*l« 
fc**yr#y-hJfeS«l 5BT©5*«JW:aMU 
#«>«. P"*-*«tt£l 3tr«MMfc«fc, «Ofi» 

. [000.8] ZCDXlKrmi*. WCltttMOSF 
ETlC«&1\ »»IGBT, »W^-7h7^ 

[0 0 0 9] ±BHJHjSJcIS^, #3g0!tf>&S 

fclc*>*. 

[00 10] 



tt«*a*0»»«r«tttt45l (**) 3l#SS±&te<!: 

[0011] BP*>, S«tf>Sg l £an«fc«tf 

Sfcofg 1 ±E £ IB 2 £B offi KffM £ ftfclfS 1 
S!0«»RJBK:««»|ctt»ra*2 0«ttt, Jf-ffS 

m i ss^co ¥9 7 h m®m® t%2 araseftrntt 
t *sss{c« d & ut&^ lt**bm P n t ft 

ofcaWfMHB (fii^HMIttttB) t-fc^T, tt9lp 
D#5ig(cS1-^^2^m^OitEEy ^ y*«*«:*rL 
[0 0 12] Sgl£ffiET£9 t»JEy Ss>*«*£o# 

yro»l±K±ol6adB[^©aAS:ai*J"et, ffi»£E 
it t JMfc© JW*-c « * att&¥tttt8B-cfc 9 
ft** SB^ffittflttoWtt^SttSrftjK-et 
[ 0 0 1 3 ] HfiE 5 $ y * K y 7 h SCSfHKCdS 

tt9]««© 5 feW^JSttfWeojSflHSkB-Ct * *fc** 

[0014] Mrftmzs mjzv s y*&mi*<rmm 
[o o 1 5 ] ho * yfwmtmwismimm* 

t©©, *>«8i©»*:«rffl^i*l!:«tf. ft^5, ^coiH 
flEOfiT»*ttWp n«3§<DSffitcJ:5il8ffi^ffi|p)±^ 
43^T4C5»#Wft»»lciB^ftv^^«>, »Jp ni 

asr»« uft v^*^%^*KBt-Jt LMmm-^h 5 ^ 

5 y*«MrRH-5r. t«cJ:5*v««:<0«*W:*y«Jp 
4*»fciirftV^», »Jp n«ag*«ffl Lft^«* 
60 MIC. RffiU $y^««O^F«8S«:55?SaS€i« 
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[0 0 16] &?Up n$ti§£ LTtt, Ky7h« 

[0017] §ji^7£t£®i&£ LTte, ZlttMO S F 

®^TfcS 0 
[0 0 18] 

UUfr^TKB+S. 4*5, «TTnXI*p«:aE!BLfc 

[0019] cxhm i ] m i tt*»woiasw 1 \m 

5«»MOSFETSr^1-WrBH"C*>S. 4*5, ill: 
[0 0 2 0] *«<0nf--r*/HK3KMOS FETtt, M 

m<d k u-r ^ti 1 8 tfism&tt ufcigfegio n + k u 

"f^g (ny^M) 1 10±fc»J*S*lfcltJIJpn 

KMI«©p^-^«« (p^zn/V) 13^ ^p^< 

* * h®« i 9 , mfomm±.\cY- 1 5 at 
lt^i? e>Hfc# y *>y = >^<dv- hmmm 1 6 <b , 

BRMftSUBl 9 alCHttfca^'^ hJlSr^LTp^- 
3aMn + y^I«l 4l^otil^ 
tfiy-^igl 7 fc*r#L"CV^5. !)x/^p^- 
*®&1 3©fl:n + y^«8l 4jM*<»rtS*L"C 
*5!3, 2fittJRSMOS»S:«riltTV^S, 4*5, 
L4v>»»-cy- httBB 1 6 o±tc^MMoy- hgE 
LTV**. 

[0021] p n«jg<D k y 7 h 

nSOx^^r^ AtfftftJB i>m*m L"fc»l >g[ 
J§£LT^/&£tuT*5 9, a*ROff**S»CjittttJgO 
nfiK!)7 hm^®«2 2 a &2»<0j|^#fflK:ff:Rtt 
p Sft#3gl& 2 2 b <t ^rSaictt 19 LT$^ L, 
7 h®ffi««2 2 a t«»ft9J««2 2 b fc# 

5o #«TWU nS K'J 7 h«ttffi*£2 2 a P att$J 
W2 2bOT^WSl^K, £fcgf««It>B&$L 
<45J:5fcK!«LT*>S 0 4*5, ^Jpn«3gtt*W 



[OO2 2]*0ijm nl<OK!)7F8BS«2 2a 

*W) 2 0ld5g»U W^n + K^yil 1 \Z 
»LT^* 0 pfg(Ott«««2 2btt, ^<0±#g 

+ KWygl llcS&LT^S. 
[0 0 2 3] pIOtt8W«2 2 b(05*>, p-<-*« 
«130!) */H£fB(C Wt p ^OjStEE y $ y 3 0 & 
m&ZtlX^Z. *«Tttr<0i8ffiy 5 y^««3 0C0 

T^^ttS*R*B*»bass t = 1 0 v m<D&mzh 

S^tt§J«l^2 2bco^^SSJ:»9 1 bii5<, tot, 

^^Kffiy s jy^««3 otcffljs^-rs Ky 7 h«K& 

«2 2 a 0ttS«ttfc*»*tt&«tt4 OO^F^Sg 
«fcD*>Wv\» B2I1 Ell*<DA-A' iftK:»3Efttt: 
S*+*^«*«*»* («K) *B-B' W» 

(mm b*mt??y-ct> 

5o «i»LfcJ:5t^ BE9$y^«WjE3 0«)^F«*» 
4 0 «)7H«BK J:0MS<4oTv* 

[0 0 2 4] B3f4HHc*5Jt$y-hlft»JBi:TEj£ 

«^^a^y3yLfc^77-Cfei 0 3fe^Jpn«ig 

^TfeSo *Ac, Bffiy 5y^««3 0«r»<StWpii 
tttt®7Mm*f*3X 1 O l5 cm- 3 TfeO, ^J'Jp 
n ^3g(Di?$li5 0MmT*>^o H3d>bW5J:5l^ 
E^SfWEy ^ y^«*3 O^^ttfejBffi^SS 
«M-SWMlSft» B&7. OX 1 0 15 cm- 3 TiafP 
-tttt, ^7«ffi(C*5^T, ^F«»*«i$Kl« 
Ey 5y^«*3 0O+*»»Ty-M6ft«B:T<0E 

[0 0 2 5] H4tt*«OSgBJC*5lt5BBE (BVds) 
<b^^®fii (Ron -A) (DBffiy ^^W3 0^H 
«ftfftt^t^7 7tfc5o Bffiy?y^«*3 
0TBBEas»fi«1-*fc«>, WEEi; ^ y^««3 0« 
»»*^*ftHc«v\ BJEtt«T-r*tO«, ^^fefix 
J4 n SO K y 7 h m^®«c 2 2a b 

^y-h»IW«[TO«»t«»-C*6. 4*5, r<D0W 

T*C5«#tt4»»lCiS^f4v^fc^C>, ife^Jpn«a*r 
tML«^a*o^#$8Blc:«:LKBETfcSr ttt 
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[0026] mm\ 2)05 KxmwcDnmm 2 ic& 

[0 0 2 7] *W<D%ffimi <tg#3£lt, itEE u ^ ^ 

s«i3o <Dm®$gLp%&mmmm%i 1 4 0 tfxg&e 

-a' j»iwf P ^^8t(c:^r5^^»ffi^ ohm t 
c-c ac^p^tc^-r^^^ss^ 

[0028] a>a>s^-ct>, ^ttliK&^-tte, m 

[0 0 2 9] E7ttH5JC*jrt*y-hJlft»lRB:TEjft 

(oiwtiEy 3 o<o«««Lp^o 

BWSr^5 a l/->3 >bfc^77Tfc5, 3fe^Jpn« 
S<Otfyf-ttl 61x01, »8l(i3X10 15 cm 
~ 3 -C*>»!K Sfe^Jp nfcjgOflCStt 5 0 mnt^o H 
7**6*1]* J; 5 BEE!Uy*«*l 3 0©**BL 
p^{tMI«2 2bOWM (8 /im) fcttt. E&(D 
»)W2. Oxio 5 V/cnjtfc§^ SBJEy^r/^« 
*1 3 0©«««LpO»ftllC«V«ftSiX, »1 1 M 
m<D£#, 1. 0X10 5 V/cin^^, ^ 

ismtfUpK, »j£y $ y^««3o<D^«»»ss: 

Lptf>t&fnj&J&5/«£V\, 

[0 0 3 0] E8tt*«<D3S»C*5lt6iBffi (BVds 
s) t^^fitn: (Ron • A) <Dmj£ } J S \ 3 0 

LpOig*PtC«^j»^(C«/>t"6*5, ^Sftte . 

3 0(Offl««LplC#V^W«ffl«*l 4 0O«««Ln 
*5»/>1-5fc«), nSKy7h«B««2 2alC*39« 

r«>**«©*fflRfbl!: <fc 9 Jttbirt- 

MEy S**fil«l 3 0^««BLp©tt|g^Wt2 5% 
«l 3 0O^tt4fc»«*«*5r^^3g9J-Cfc5. 
ttl 4 0<DI?$, EP*>, WBEy 5 ytWtLl 3 0<DJ?£ 



[0 0 3 1 ] (^»J 3)09 W<&£»«l 3 fc« 

5WMO S F ET^ffiWCfcS, ft*S, 0 9IC 

[0 0 3 2] *«<DHlS«2i:»&SjStt, »BE«J *y 

*§H«i 3 o' o?M«B«;ttrh^««i-«j(!««B 

5 0 (2 io ll, 0 9+<da-a' »^ft5E««j:»1-5 
(tttt) fcD-D' lftlc&5EBK:*H- 

[0 0 3 3] 36»*»a»*-Cl>. ^7tt«^*5V^Tf±, *F 

3 0' 0**tt»-Cttffi2fcLBl\fc&, y-hiB8W 
ET<DE£J; 0 t>5felcttJMW3=U:SU Ej&-o<9*BB 

[ 0 0 3 4 ] B r l »B 9 Id&ttsy- hteRRuTFE 
£cDfg;#&fi £ BEE y 5 5/ 1 3 0 ' (£ffi3?B*> 

ttft x«#«Lp) fcOWtt&^SaU— 

HI WWIIt3Xl 0 l5 cm" 3 -Cfc8, 

Wbv n*3gWffStt5 0 ^m-Cfc^o il l^bflS 
J: 5 t-s H»J l o^H*B*o*iPlc J:6B»«a<o 
±fc. l»fl2 0«««L P olMlcJ:5mjMHki#X 

[0 0 3 51 112 tt#«<D»Bfc:*5tt*»EE (B Vd 
s) ^V&ft (Ron -A) <0»EEy 3 
0' ^MM$:^t^7 7-Cfe5o ^FM^lfiO 
*J0fctt<r\ Bff©ffi:Ttt5F>fi»*ofi3E«-CttA*t? 

tt<0«^v^tt*lS«2O»^|j:JtUTB J ^d»'C&*o tt 
oT\ E^-COS#^TtfTfi^^gfitSrS^tS^ 

tt, Hsy $ 3 o' o««ESLp<Difce*sr 

*#<*TIC (H*L<I4 2 5%^T) , 

[0 0 3 6] (XBB4] mi 3tt*5BW<DSa6«4(C 
«5«BBMOSFETfe^i-»rffiBtf*>5. ft*5. Si 

[0 0 3 7] *«oSS«3i:*46jSW:, 
L-C^L/c<hr5lcfc^ 0 gEy V7^13 0 # 

v9®!& \ 30' ^y-h«|Bia[TEjftJ:OB*irv^ 
*y h^r^yroftA<ojs^^>*<*5, *J 

B, rcolffiy S.y*W*\ 3 0* tttt«]««2 2bO 
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1\ *fcn + KKygi lfcftAfeS-fcTRtt-cfcft 

[0 0 3 8] fcfc, ±EjHB«ttMOS FET<DS&lC 
^*f*- h\ IGBT, F WD, /^^-7h7^ 

[00 3 9] 

[004 0] (l) *l£BRTJ:01>»flE!J Sy* 

[0041] (2) mmvzytmmsitmmmm 

[004 2] (3) B£» ^y^S«tt^S8 <# 
*tt»*fcJfcLS<R£1--5. Bffiy 5 
.[■BOflW&RH] 

[Hi] *«W<DH16«llC«6««MOSFETS:^ 

i-Br®0-?fc6 o 

[02] Hl^A-A' J«c»5^K:#+3*M4* 
RflMMft OttlSO fcB-B' »c»5®Blc*H'5^« 
(UK) fct*t^57"C*5. 

[U3] ®iiz*s\izr-himimTE&<Dmftim 

[0 4] *16«10»R^*$ttSH£E (BVds) 

(Ron • A) Olffiy S y^««<O^M*»««# 

[0 5] *»WO|ift«2JC«5tt»MOSFET«r^ 



-ff$r®0-efc£ o 

[06] 05^(DA-A' »li»5S«IJC»r5^tt* 

MME»« (SO) t*St^57T*6. 
[0 7] H5lcfci*<5y-H68dBaTEjS(Ottffa« 

V 3 yLfc^7 7^5 e 

[0 8] SafS«2©SSRJC*5rt5iBflE (BVds) fctf-y 
tttt (Ron - A) ommi) 3 3 0<D«««L 

ptt*ttS:^ty7 7t?*>5. 

[0 9] *3BWOSa6«3lC«-5«egMOSFETSr^ 
1-»rffi0-O&S. 

[010] i9^A-A' *»C»5E«Jw»-t-53F>fi 
OKtK) iD-D' »fc»5E«c*H-*3F 
MfeRK»* (jfeft) t*/W77t*6 q 

[011] BB9fc*lt«y-hlft||«RTEjfli©«»R 

[012] SSlfc«3<0»Rt3o»tSiBffi (BVds) td" 
y&tfi (Ron - A) OpBEy 3 0' <0**fi 

[013] *»W<03l*«4^«5«JPMOSFET«: 

[014] a#O^U— »nft^WMOSF 
ET WI1WMOSFET) ©WflffH-Cfc*. 

[015] «*(D*«p nffim<D Ky 7 hJBSrftoRJg 
MO S F E T £^1-ffl#»rffi|g-C*> So 

[#^O!fc0U 
1 l-n H " Kl^f >/f 

1 5-y-hftMK 
1 6-y-h*ttJB 
i 7-y— *«« 
1 

1 9-p + a^W h^S^c 

2 2-*Wpn«BIW>KW>- K9 7h«« 
2 2a-nIK9 7htB«* 

2 2b-"pS{Hl«tt 

3 0, 1 3 0, 1 3 0', 1 3 0* -WJEy 

4 0, 1 4 0, 1 4 0', 1 4 0* 

Lp-HEE y S v 
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(so int. ci. 7 araie* 

HO XL 29/872 
29/861 

(72) m 

#3SJHJWH«mii i«KPaia«f ffl i # i * 



F I 

H 0 1 L 29/48 F 
29/91 D 

<72>»w# &m m& 

F*— A ($4) 4M104 CC03 FF32 GG03 HH20 



-12- 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 



Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 
H&FADED TEXT OR DRAWING 



P^BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: . 



IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



BEST AVAILABLE IMAGES 




